The study examined the configuration of 10 behavioral, physiological, and subjective measures of stress among subjects classified on the basis of sex and exposure to a stressor (mutilated bodies) and a benign stimulus. Multivariate analysis of variance indicated highly significant main effects of stress and stimulus conditions but no Sex X Stimulus interaction, although separate univariate analyses were in the direction of higher subjective reactivity to threat on the part of females. Discriminant functions corresponding to the significant multivariate main effects showed heterogeneity in discriminant variance within and between the subsets of subjective, behavioral, and physiological measures. Postexperimental judgments of stress-and attention-eliciting stimulus properties did not differ between male and female judges suggesting that sex differences may have reflected differing modes of response to stimuli with similar properties for each sex. Implications for assessing stress-reducing treatments are briefly discussed.
A recurring "problem" in the assessment of stress has been the elusive agreement among stress indexes on the degree of stress indicated (Lazarus, 1967) . Alternative approaches to this problem have placed it within the framework of a methodological weakness (cf. McGrath, 1970) , a source of information about coping processes (e.g., Lazarus, 1967) , and a combination of methodological weakness and informational source with the former component offset by ipsative types of research techniques (Lazarus, Speisman, & Mordkoff, 1963) .
In the clinical setting, the configuration of indexes of distress has been seen as possibly reflecting the partial independence of various components of fear in response to treatment (e.g., Lang & Lazovik, 1963) . For example, in his review of measures of desensitization, Mathews (1971) has postulated a tentative sequential order of change in indexes of stress for phobic disturbance. Such approaches suggest the utility of analytical procedures simultaneously assessing relationships of stress indexes both to conditions of stress as well as to each other.
While indexes of stress may differentially change with exposure to threat, it may be expected that the configuration of these indexes may also vary between males and females (Gray, 1971) . Sex differences in stress reaction are well documented in the animal literature (Anderson, 1940; Swanson, 1967) . However, there are relatively few studies of such differences between human males and females (Silverman, 1970) . While clinical lore has it that verbal reports of distress are generally less frequent in human males than in human females (Gray & Buffrey, 1971) , physiological reactivity to aversive stimuli is not necessarily less for males than for females (Hare, Wood, Britain, & Frazelle, 1971; Kimmel & Hill, 1961) .
The present study examined, within a multivariate framework, the configurations of a selection of commonly used physiological, behavioral, and self-report stress indexes in terms of discrimination among subjects classified on the basis of sex and exposure to a stressor.
METHOD Subjects
Subjects were 30 male and 30 female paid undergraduate university students ranging in age from 18 to 21 years and enrolled in introductory psychology courses during the [1971] [1972] winter session at the University of Calgary.
Stimuli
The stressor stimuli consisted of a set of five slides of homicide victims, obtained from the police department of a large Canadian city, projected onto a screen seven feet in front of the subject. The slides were unretouched colored photographs of the victims at the scene of the crime or "on the slab" at the morgue. Blood and other evidence of trauma typified the scenes (cf. Geer, 1968; Craig & Wood, 1971) .
The nonstressor stimuli were a set of five slides of male undergraduates bare from the waist up, projected upside-down (cf. Geer & Klein, 1969) .
Measures
The cross-section of behavioral, subjective, and physiological measures selected for the present study are presented in Table 1 . Tracking performance has been reported to be affected by situational stress (e.g., Martens & Landers, 1970; Stennet, 19S7) as has digit span (cf. Berkun, Bialek, Kern, & Yagi, 1962; Houston, 1972) . Whereas the tracking and digit span tasks were obtained before and after stimulus presentation, the patterned button pressing represented a task potentially reflecting psychomotor disturbance during stressor exposure. This measure-decrement in performance of a motor task in the presence of an aversive stimulus-is not dissimilar to procedures labeled as "conditioned suppression" extensively used to study stress reactions of infrahuman species (Lyon, 1968; Sachs & May, 1969) .
The Subjective Stress Scale has received considerable use as a measure of subjective stress (cf. McGrath, 1970) . The scale consists of 14 adjectives scaled for their association with stress. Scale values have been obtained from army personnel (Kerle & Bialek, 1958) and from surgical patients (Parisen, Rich, & Jackson, 1969) . Seven of the adjectives were rescaled (method of successive intervals) for the current study with a sample of 54 students from undergraduate psychology courses serving as judges.
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Apparatus
Slides were projected onto a screen seven feet in front of the subject with a Kodak Carousel AV 900 projector with an image size of 2 X 3 feet.
Physiological recording was done with a Grass Model 7 polygraph. Two Grass Model 7 PI preamplifiers were used in recording skin conductance and respiration rate. A Grass Model 7 P3 preamplifier with an integrator circuit was used for muscle potential, while a Grass Model 7 P4 preamplifier and cardiotachometer monitored heart rate. Skin conductance electrodes, covered with K-Y sterile lubricant were placed on the palm and forearm of the left hand. Respiration was monitored with a PhippsByrd bellows and a Grass PT-5 pressure transducer. Frontalis muscle tension was recorded with surface electrodes placed midway between the hairline and each eyebrow. A photoelectric finger plethysmograph was placed on the index finger and shielded with a dark cloth to prevent interference from ambient light.
The apparatus for the tracking task consisted of a large wooden box, approximately 2X2X4 feet, housing a black rotating drum with a white irregular line traced around it. The path was visible through a 3 X 6 inch Plexiglas aperture on top of the box. A photoelectric cell in the stylus registered time on target through a relay connected to a Stoelting timer.
For the patterned button pressing, a Grass remote manual event marker, fitting into the 'palm of the hand, was used with the trace out displayed on the polygraph record.
The seven adjectives of the Subjective Stress Scale were randomly ordered and displayed on a panel in front of the subject with a separate push button adjacent to each adjective. The panel was attached to a Grass 7 DA driver amplifier such that the selection of each adjective could be monitored by allocation of a specific magnitude of pen deflection to each button.
The subject sat in a shielded room partitioned off from the experimenter, the projector, and the recording apparatus. An intercom was connected between the two rooms.
Procedure
Each subject, run individually, was randomly assigned (except that the two groups had equal numbers of males and females) to either the group shown a set of slides of homicide victims as a stressor or the group exposed to upside-down male undergraduates (nonstressor).
The procedure was designed to build in an estimate of pretest performance on each measure, thus affording a concomitant variable for covariance adjustment of the score taken after stimulus onset.
The subject was seated in a comfortable chair with a small desk top. The surface electrodes, respiration bellows, and finger plethysmograph were then attached. The experimenter informed the subject that the experiment had to do with the subject's responses on several measures while doing a task-the task consisting of watching a set of slides. The subject was informed as to the nature of the upcoming slides and opportunity was given for withdrawal from the experiment; all subjects remained to participate. The subject performed the Wechsler Adult Intelligence Scale (WAIS) Digits Backwards subtest and the tracking task. The order of these two tasks was randomized independently for each subject. A 10-second practice interval on the tracking task preceded a 20-second interval with proportion of time on target for the latter interval retained as the pretest covariate. Performance on the Digits Backwards subtest was also retained as the digit span covariate.
The subject was then trained in the required button-pressing task. The sequence consisted of two "long" and three "short" pushes separated by a three-second interval. The subject was verbally reinforced by the experimenter saying "correct" when the proper sequence was emitted until a criterion of three correct patterns and intervals was met. The subject was requested to perform the task during the slide presentation.
Attention was then directed to the panel on the desk top in front of him. The subject was requested to interrupt his patterned pressing after each slide long enough to push the button adjacent to the adjective best describing how he felt during the preceding slide (based on instructions by Berkun et al., 1962) . The subject then completed a booklet consisting of the other subjective measures-the Anxiety Differential and the Affect Adjective Check List with reference to his current state. The order of questionnaires in the booklet was independently randomized for each subject as they were in the posttest booklet. The booklet was retained for the subsequent covariance adjustment of the posttest questionnaires. A five-minute rest interval followed completion of the questionnaires permitting calibration of the polygraph and tabulation of the pretest data.
Prior to the onset of the slides, the subjects were requested to commence the patterned pressing and were reminded of the correct pattern if necessary.
The set of 10 slides consisted of a set of 5 neutral "habituation" slides of household items (e.g., a matchbox, pen, cup) followed by a set of S "experimental" slides of either homicide victims or male undergraduates bare from the waist up and projected upside-down. Duration of each slide was 20 seconds with interslide intervals averaging 30 seconds and randomly varying between 27 and 33 seconds. The order of slides within each subset of S was randomized for each subject. Physiological recording was continuous throughout the duration of slide presentation. On completion of the slides, the subject was again given the tracking task for 20 seconds and was also given the Digits Backwards test. The order of each of these was randomized independently for each subject. The posttest completion of the questionnaires followed the behavioral tasks. The subject was requested to answer with reference to his subjective experience while watching the slides of the homicide victims or upside-down males.
Scoring oj Measures
Skin conductance. The maximum conductance (micromhos) reached during the duration of each of the last five slides was obtained. The average of the five values was a covariance score adjusted for the average maximum taken for the neutral slides.* The conductance was then scored as micromhos X .10 to facilitate computations.
Respiration rate. The total number of complete cycles during each slide averaged over the last five slides was a covariance score adjusted for the average over the neutral slides.
Muscle tension. Muscle tension for each of the last five slides was obtained by finding the area under the integrated record. The average score thus obtained was covariance adjusted for the average over the neutral slides.
Heart rate (decrease). The relatively straightforward procedures for scoring other physiological responses did not extend to the cardiac response. At least two possible estimates of cardiac reaction were available as suggested by Graham and Clifton (1966) : heart rate increase and heart rate decrease. Several researchers (cf. Averill, Malmstrom, Koriat, & Lazarus, 1972; Craig & Wood, 1971; Geer, 1966; Hare et al., 1971) have reported an impressive decelerative component to the onset of aversive visual stimuli. Therefore both acceleration and deceleration to the present stimuli were separately evaluated before one was selected as a measure of cardiac response.
The average minimum and maximum rates during each of the last five slides were covariance scores adjusted (details in Method of Analysis) for the average of the minimum and maximum, respectively, reached during the neutral slides. Separate 2X2 analyses of variance (Sex X Stimulus Type) on these adjusted "increase" and "decrease" scores and additional simple analyses of variance using male and female data separately were performed. There were no differences in the accelerative component (employing a .10 level of significance) unlike the pattern for the decelerative component (see Results). Thus the decelerative component was inserted into the multivariate analysis as the score for cardiac response, being the most "prominent" with respect to potential discrimination among the groups. Consistency was also maintained in terms of each index contributing one measure to the multivariate pool of measures.
Patterned button pressing. The average of the total correct number of sequences taken over the last five slides was covariance adjusted for the average over the neutral slides excluding the first one. A sequence was considered correct if it had the appropriate number of strokes-two long and three short-following within 2.5-3.S seconds of completion of the preceding pattern. Subjective Stress Scale. The scale values for the adjectives selected in response to the last five slides were averaged, and a covariance score was adjusted for the average scale value taken over the neutral slides excluding the first one.
RESULTS
All analyses were performed on the scores adjusted for their respective covariates. While sex differences on the respective covariates were all nonsignificant (all ps > .10), tests on homogeneity of regression between males and females were significant for most measures at the .10 level (as recommended by Kirk, 1968) , with those for skin conductance and muscle tension differing beyond the .01 level of significance. Thus, covariance adjustments were carried out on all measures employing regression coefficients obtained separately from males and females. Each score was adjusted by subtracting b (X -X) from the subject's second score, where X is the subject's covariate score and b and X are the measure's regression coefficient and covariate mean for male subjects if the adjustment was for a male, or for female subjects, if the adjustment was for a female.
A Sex X Type of Stimulus multivariate analysis of variance was performed on the 10 stress indexes and is summarized in Table 2 . While the main effects of stimulus type and sex were both highly significant, the Sex X Stimulus interaction was not. As indicated in Table 3 , interactions for two measures produced univariate F ratios with corresponding p values less than .05. However, these interactions must be viewed with caution in that the absence of a significant multivariate interaction suggests they could be due to chance. Univariate simple effects of stimulus type on the Affect Adjective Check List produced an P value of 4.67 (univariate p < .05) for females, and male-female differences, under exposure to the stressor, produced an F value of 4.60 (univariate p<.05). Simple effects of stimulus type on the Subjective Stress Scale produced F values of 9.72 (univariate p < .01) for males and 37.41 (univariate p < .01) for females. All p values corre- spending to other simple univariate effects for these two measures exceeded .10.
Discriminant functions associated with the significant effects of the multivariate analysis of variance were computed. The discriminant functions, presented in Table 4 , represented those weights used to combine the raw variables so as to maximize separation between stressed and nonstressed subjects and between males and females (cf. Cooley & Lohnes, 1962 ). Rao's (1952, pp. 370-378) test for significance of discriminant functions indicated that the function for male-female separation was highly significant (x 2 = 29.09, df = 10, p < .002) as was that for separation between stressed and nonstressed subjects (x 2 = 34.73, df =10, p< .0003). Correlations between the discriminant scores and the original variables describing the "nature" of the discriminant functions (cf. Veldman, 1967) are presented in Table 5 .
Prime contributors to the stress-nonstress discriminant function were the Subjective Stress Scale and, to a lesser degree, frontalis muscle tension. The prime contributors to the male-female discriminant function were heart rate, skin conductance, and the patterned pressing task.
DISCUSSION
While disagreement among indexes of stress has been noted for some time (cf. Speisman, Lazarus, Mordkoff, & Davison, 1964) , relatively few studies have attempted to approach the issue of response patterning by delineat- Note. The mean discriminant score for stressor = .87, for neutral = .57, for males = 4.70, and for females = 5.58.
ing configurations among measures separating predefined groups. And yet, it might be argued on the basis of theoretical formulations on the mechanisms of human stress (Lazarus & Opton, 1966; Teichner, 1963 ) that sources of information about stress responses include not only the performance of stressed subjects on a series of isolated measures, but also the behavior of these measures in relation to one another. The present study attempted to evaluate stress reactions on a series of behavioral, self-report, and physiological indexes both in isolation and as members of a battery operating together to differentiate the groups.
While the configuration of stress indexes was affected by stimulus conditions for both males and females, results indicated that the multivariate disposition of males on stress measures was different from that of females. However, the test on the Sex X Stimulus multivariate interaction did not indicate that this dispositional difference changed under the different stimulus conditions, and the effects of stimulus conditions were similar across sex. Separate tests on individual univariate interactions suggested greater responsivity to stress on part of females for two of the three self-report indexes. These univariate sex differences were in the direction of Gray and Buffrey's (1971) suggestion of a greater propensity on the part of females to report stress verbally; however, they were not supported by the overall multivariate test. Thus results from this study indicated significantly different baselines for males and females on some of the measures in the battery of frequently used stress indexes; significant changes of subjects' scores on some of the measures with presentation of the present stressor; and comparable changes between males and females with stressor onset (no multivariate interaction).
The discriminant function describing the effects of exposure to the stressor was primarily denned by the Subjective Stress Scale and frontalis muscle tension and only slightly by the Anxiety Differential and the cardiac response. The discriminant function relating to sex differences was largely denned by the cardiac response and skin conductance and, to a lesser degree, by the "patterned pressing" behavioral task. Several of the other indexes were slightly loaded on the sex differences function. Univariate analyses also indicated that males were generally more reactive on the autonomic indexes of heart rate and skin conductance.
The extent to which male-female discrepancies were attributable to stimulus properties, for example, "threat value," differing for males and females, as opposed to differing response patterns with similar stimulus properties, cannot be readily ascertained. It is difficult to determine stimulus properties of threat outside of the magnitude of response elicited (cf. Cattell & Bartlett, 1971) . However, in order to gain some estimation about stimulus properties outside of the 10 response indexes, a separate sample of 20 undergraduates (10 males and 10 females) were directed to rate the "stress-eliciting" and "attention-eliciting" properties of the homicide slides, object slides, and upside-down undergraduate slides on a 9-point scale. A 2 X 10 X 3 (Sex X Subjects Nested within Sex X Stimulus Type) analysis of variance on each set of ratings revealed a highly significant effect of stimulus type (for stress ratings, F -84 and for attention ratings, F -181, df = 2/36, p < .0001). The Sex X Type of Stimulus interaction and, redundantly, all simple effects of sex at each stimulus type were nonsignificant (p > .10). It might be argued, on the basis of these subjective ratings, that the obtained male-female differences were at least partially attributable to differing modes of response to stimuli having similar threatening and attentional properties.
The function describing discriminant variation among the measures with respect to stress represented a sequal to previous disagreement among measures from subjective and physiological "levels" of response about the effects of stress-reducing procedures (cf. Folkins, Lawson, Opton, & Lazarus, 1968) . The configuration of measures describing this function suggested that factors other than the nature of the stimulus and mode of response measurement, for example, pencil-andpaper versus physiological measures, represented potentially important sources of variance in subjects' scores on the respective indexes. Such features of the measurement operation as juxtaposition of measurement and stressor exposure, complexity of format for subjective report, imposition on the ongoing stimulus events, etc., would seem to have constituted important determinants of subjects' scores, as suggested previously by McGrath (1970) . For example, the Subjective Stress Scale and muscle tension mutually differentiated stressor versus nonstressor conditions. While the Subjective Stress Scale and muscle tension held in common the property of administration during stressor exposure, so did "patterned pressing" as well as the other physiological measures. Although the other two subjective indexes were not administered during stressor exposure, they shared a similar process of measurement with the Subjective Stress Scale. Evidently, communality in format or time of administration among subsets of measures did not extend to communality in sources of discriminant variation. The configuration seemed to underscore the "dynamic" nature of stress, emphasized recently by Averill, Ol'brich, and Lazarus (1972) , including the elusive stability of degree of stress indicated across varying measures putatively tapping similar response components. The obtained pattern did not support the notion, implicit in many studies on stress-reducing procedures, that the use of three measures-one of physiological arousal, one of "cognitive disruption," and one selfreport measure of subjective stress-somehow circumscribes three distinct response domains. It may be appropriate to describe stress responses with existing measures by looking for communality among indexes of similar discriminant variation beyond simple overlap in administrative format.
The nonsignificant skin conductance results for the present sample differed from those found by Geer and Klein (1969) employing a similar stressor. However, the response for their subjects (females) occurred primarily when threat of electric shock accompanied slide presentations rather than when nonthreat conditions prevailed. Reaction to aversive photographs was found by Hare et al. (1971) to be significantly greater for males in terms of heart rate (deceleration), while skin conductance differentiated stressor versus nonstressor exposure for both males and females. However, unlike the present procedure, the aversive and nonaversive stimuli were both presented in random order to each subject in a single sequence. In another study (Craig & Wood, 1971 ) with a similar mode of stimulus presentation, the electrodermal response did not distinguish the aversive photographs from the nonaversive photographs when males viewed them in the company of an experimental confederate. However, respiration rate did distinguish the aversive stimuli as did cardiac deceleration. As proposed by Averill, Olbrich, and Lazarus (1972) , it would seem that the analysis of stress response requires the consideration of many factors. Not least among these factors would appear to be sex of subjects, type of stimuli used and the context in which they are presented, measures employed, and the configuration of relations among the measures.
The present results suggest caution in generalizing from research on treatments such as desensitization aimed at reducing response to aversive stimuli when the sample has been predominated by one sex. Inferences about responses to phobic stimuli using results from nonphobic disturbing stimuli can be tenuous (Mathews, 1971) . However, to the degree that overlap in such disturbing stimuli exists, the present results might be seen to have implications for constraints in generalizing across sex. This caution is underscored when it is observed that samples are often predominated by females, especially when subject selection is based on heightened animal fears according to the Fear Survey Schedule (cf. McLemore, 1972) . In the present study the configuration of measures for males was not representative of that for females and there was a suggestion of possibly greater subjective reactivity to threat on the part of females.
There is little doubt that judgment about the generalizability of the present descriptions of multivariate variation across sex and stimulus conditions must await replication with other stressors and samples. Recent reports on the tenuous reliability of personalitystress-response relationships (Averill, Olbrich, & Lazarus, 1972) throw this caution into greater relief. However, as Davies (1970) has noted, other things being constant, reliability of results from discriminant-function analyses varies with the significance levels of group discrimination by the functions. The probability of separation between groups on both computed functions from the present study was less than 2 in 1,000 under the null hypothesis of a "multivariate swarm" from a common population. Hence, the present results carry a certain amount of "internal validity" in the sense that, at minimum, a moderate degree of reliability could be expected, at least with the same stimuli and a similar sample.
